Observations on the alimentary tract of gnotobiotic lambs.
Seventeen gnotobiotic lambs were reared up to 21 weeks of age on cows' milk followed by sterile solid diets similar to diets fed to conventional lambs. Seven were inoculated with limited defined populations of rumen bacteria, seven were left uninoculated and three were dosed with rumen contents from conventional sheep ('conventionalised'). Seven naturally-born lambs were reared for purposes of comparison. As with other species of gnotobiotic animals, both the inoculated and the uninoculated gnotobiotic lambs had small, poorly developed lymph nodes, soft colon contents and thin intestinal walls. Unlike other species the caeca of gnotobiotic lambs were of normal size. The overall size of the reticulo-rumen including contents relative to body weight was similar in gnotobiotic and conventional lambs. However, macroscopically, the musculature of the rumen seemed to be poorly developed and histological studies showed hypoplasia of the muscle tissue of both the rumen and reticulum. Rumination was noted only infrequently in gnotobiotic lambs. The epithelium of the rumen and reticulum of the uninoculated gnotobiotic lambs was similar to that of neonatal lambs, but there was normal development of papillae in gnotobiotic lambs inoculated with limited defined populations of rumen bacteria and in conventionalised lambs. Degenerative changes were observed histologically in some of the organs of gnotobiotic lambs which were consistent with nutritional deficiencies.